As you know, EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are published by others during review or revision are not a criterion for rejection. I understand that the amount of work that would be required to submit a revised version of your manuscript is significant and I would understand if you decided to submit your work elsewhere. If you should decide to submit a revised version, I do ask you to let us know and then to get in touch with us after three months if you have not completed it, to update us on the status. Please also contact us as soon as possible if similar work is published elsewhere. ***** Reviewer's comments ***** Referee #1 (Comments on Novelty/Model System):
NOS3 function is characterized in endothelial cells. It's function in primary cardiomyocytes is unclear. P53 functions in a cell type specific way. Whole organ lysates are the wrong way to go.
Referee #1 (General Remarks):
Oxygen dependent regulatory function of p53 related to acetylation status is very interesting. However the authors do not provide any in vivo relevant data. NOS3 functions are well characterized in endothelial cells. It's function in primary cardiomyocytes is unclear. P53 functions in a cell type specific way. Whole organ lysates are the wrong way to go. There are no histology data showin co localization of p53/eNOS during myocardial remodeling. In vitro studies were performed in H9c2 which is not an adequate system to explore p53 function in cardiomyocytes. Most experiments are missing important controls. Data are over interpretated.
Referee #2 (Comments on Novelty/Model System):
Novelty: The concept of a change in acetylation of a single p53 lysine altering p53 preference for one promoter or another with significant functional effects is particularly novel and intriguing.
Technical quality: Technical strengths of the study include the use of a variety of approaches to test this hypothesis and the high quality of the data presented in the manuscript.
Medical relevance: The physiological and medical relevance of the work is high, since the authors show the role of a simple biological molecule such as oxygen in regulation of transcription, posttranslational modifications and, most importantly, pro-survival responses in infarct myocardium.
I have no major problems with the adequacy of the model system.
Referee #2 (General Remarks):
The manuscript by Gogna et al describes an interesting research work about how oxygen can switch p53 signaling from a pro-death to pro-survival program by preventing acetylation of Lys118 residue. Myocardial infarction causes oxygen deficiency in tissue and induces p53-mediated cell-death through the BAX apoptosis pathway while oxygenation of the infarct heart can prevent cell-death and tissue damage. The concept of a change in acetylation of a single p53 lysine altering p53 preference for one promoter or another with significant functional effects is intriguing. The study shows that oxygenation can shift p53 binding from BAX-p53RE to NOS3-p53RE, which upregulates NOS3 expression to promote cell survival. Low p53 Lys118 acetylation by the oxygenmediated reduction of TIP60 acetylase is shown to play a role by switching the binding of p53 from BAX-p53RE to NOS3-p53RE. This prevents the expression of various cell-death proteins while inducing expression of multiple anti-apoptotic genes. The research work is well organized and strengths of the study include the use of a variety of approaches to test this hypothesis and the high quality of the data presented in the manuscript. The results obtained support the conclusions and the physiological relevance of the work is high, since the authors show the role of a simple biological molecule such as oxygen in regulation of transcription, post-translational modifications and prosurvival responses in infarct myocardium. Although the manuscript is well organized authors have missed some important experiments and addition of the following experiments will further improve the quality of the data. 1) In Fig 1a the In Fig 2b and 2c the significance of the differences in the luciferase reading must be shown. 8) In Fig 2d the authors mush show the super-shift of the p53-DNA complex and add p21 p53RE as a positive control. 9) In Fig 3d authors should represent the binding of p53 to both bax-p53RE and NOS3-p53 RE in one EMSA experiment. 10) In Fig 4a the authors must present western blot for individual post translational modifications. The IP data must be quantified with protein quantification techniques such as ELISA. 11) In Fig 5c and 5d the significance of the results must be represented.
Referee #3 (Comments on Novelty/Model System):
Much more consideration shold be given to the medical consequences of this work. This is the weak part of this paper Referee #3 (General Remarks):
This paper is interesting because it tackles a problem of fundamental basic biology which is of interest i.e. the role of p53 in cardioprotection under conditions of enhanced oxygenation in the myocardium. A strong point is the molecular methodology, which in my view is impeccable. The weak points deal mainly with the bio-MEDICAL implications of this study Major points I find: 1.-It is well-known that necrosis plays a MAJOR role in cell death in myocardial infarction (see for instance: "The injurious impact of myocardial ischaemia comes from a mixture of pro-apoptotic and necrosis-promoting signal Cardiovasc Res (2000) 45 (3): 630-641". The word (or the concept) "necrosis" does not appear in the paper.
2.-The introduction is far too long. One sometimes is misled by some thoughts that are not required for the understanding of this paper 3.-Please make an explanatory figure of how p53 SENSES oxygen.This is a strong statement in the paper and needs clarification (see also point 5) To this reviewer's knowledge, the mechanisms by which HIF senses oxygen are much clearer. 4.-Please comment on the lack of effectiveness of preconditioning in myocardial infarction treatment ( clinical trials have so far failed to report positive effects in humans) 5.-Please make the paper easier to read. (For instance, too many abbreviations) We agree with the reviewer that NOS3 is well-characterized in endothelial cells. However, cardiomyocytes also express NOS3 enzyme. Studies have demonstrated that NO production from cardiomyocyte-resident NOS3 is necessary for postnatal cardiomyocyte proliferation and maturation (Lepic et al, 2006) . Both, iNOS and NOS3 (eNOS) isoforms are prominently expressed during early stages of cardiomyogenesis (Bloch et al, 1999) . Studies have also shown that deficiency in NOS3 results in congenital atrial and ventricular septal defects (Feng et al, 2002) .
R1.2
p53 functions in a cell type specific way. Whole organ lysates are the wrong way to go.
It's true that p53 functions in a cell-type specific way but study of p53 expression in the whole organs which consist of cells of a variety of different lineages such as brain, liver, prostrate, lungs, colon, testis, ovaries are conducted in past (Chresta et al, 1996; Iggo et al, 1990; Zhen et al, 1999) . The prime reason for this is that the biomedical or physiological importance of the effect of p53 on whole organs holds a critical importance and further it is very hard and virtually non-practical to isolate cells of different origin from a tissue for all research studies. Thus the major physiological and biomedical relevance of the study lies in the observation, which shows the effect of oxygenation and p53-survival pathway in the heart as an organ, rather than individual cells of some lineage. In this study we have also used serum-deprived H9c2 cardiomyoblasts (Bonavita et al, 2003) to study the function of p53 in myocytes. We have observed similar results with respect p53 activation and function suggesting that p53's functions are not different in the tissue lysate containing cardiomyocytes and other cells.
R1.3 Oxygen dependent regulatory function of p53 related to acetylation status is very interesting. However the authors do not provide any in vivo relevant data. NOS3 functions are well characterized in endothelial cells. Its function in primary cardiomyocytes is unclear. P53 functions in a cell type specific way. Whole organ lysates are the wrong way to go.
Please see our response to R1.1 & R1.2, above.
R1.4
There are no histology data showing co-localization of p53/eNOS during myocardial remodeling.
As the reviewer suggested we have provided histology data showing co-localization of p53 and eNOS (NOS3) during myocardial remodeling. The new data is presented in Supplemental Figure 6 in the revised version.
R1.5
In vitro studies were performed in H9c2 which is not an adequate system to explore p53 function in cardiomyocytes.
H9c2 is a permanent cell line derived from embryonic rat heart tissue. H9c2 cells show electrophysiological and biochemical properties of both skeletal and cardiac tissues. The H9c2 cells have emerged as an excellent in vitro alternative to primary cardiac myocytes. The cells can be engineered to express foreign genes at controllable levels, making them a suitable system to study molecular responses to oxidative damage. Watkins et al (Watkins et al, 2011) showed the importance of H9c2 cells as a model for in vitro studies of cardiac hypertrophy and similarity with human cardiomyocyte cell lines for prospective molecular studies in heart development and disease. H9c2 cells showed almost identical hypertrophic responses to those observed in primary cardiomyocytes. Although the H9c2 cells lack the elaborate contractile apparatus of bona fide cardiac myocytes, they cells elicit robust hypertrophy-associated signature of fetal gene expression. Additionally, similar to what occurs in the intact heart, pathological hypertrophy of H9c2 cardiac myocytes could be attenuated by pan-HDAC inhibitors.
R1.6
Most experiments are missing important controls. Data are over interpreted.
We have thoroughly revised our manuscript, and added appropriate controls as suggested by this, as well as by other reviewers. Further, we have simplified data interpretation using an additional model in the discussion section ( Figure 8 ).
Reviewer #2
The 
R2.1 In Fig 1a the results of the RT-PCR must be counter validated and quantified using real time PCR.
As the reviewer suggested we have added qPCR data in Figure 1 (see Fig 1b in the revised manuscript).
R2.2 In Fig 1b authors must include techniques like ELISA to quantify the effect of oxygen on p53 expression in infarct and treated hearts.
As suggested, we have added in vivo ELISA data in Figure 1 (see Fig 1d in the revised manuscript).
R2.3 In Fig 1c the IP experiments must have a negative control such as IP without any antibody and with an unrelated antibody.
As the reviewer suggested, we have repeated the IP experiment with negative controls, IP without any antibody, IP with anti-tubulin antibody. The new data is presented in Fig 1e in the revised manuscript.
R2.4 In Fig 1d the authors must provide the controls in the supplementary data for obtaining the true nuclear and cytoplasmic fractions from the tissue samples.
As the reviewer suggested, we have provided an extra figure ( Figure S1 in the revised manuscript) showing controls for obtaining true nuclear (NF) and cytoplasmic (CF) fractions.
R2.5
In Fig 1f the results of co-IP must be repeated with both p53 and p300 antibodies, currently the authors have shown the IP data with only p53 Ab.
As the reviewer suggested, we have repeated the analysis and added results showing co-IP with both p53 and p300 antibodies (see Fig 1h in the revised manuscript) .
R2.6
In Fig 2b the blot must include a negative control such as NOS3 siRNA.
As the reviewer suggested, we have added NOS3 siRNA as a negative control in Figure 2b R2.7 In Fig 2b and 2c the significance of the differences in the luciferase reading must be shown.
We have now mentioned the significance (P value) of results in figure 2b/2c legends.
R2.8
In Fig 2d the authors mush show the super-shift of the p53-DNA complex and add p21 p53RE as a positive control.
As the reviewer suggested, we repeated this experiment and added the lane showing super-shift of the p53-DNA complex and also we have added p21p53RE-p53 interaction lane as positive control in this experiment. The new data is shown in Fig 2d in the revised manuscript.
R2.9
In Fig 3d authors should represent the binding of p53 to both bax-p53RE and NOS3-p53 RE in one EMSA experiment.
As the reviewer suggested, we have repeated this experiment and we have now shown the binding of Bax-p53RE and NOS3-p53 RE in one EMSA experiment (Fig 3d) .
R2.10 In Fig 4a the authors must present western blot for individual post-translational modifications. The IP data must be quantified with protein quantification techniques such as ELISA.
As the reviewer suggested, we have added additional controls in the immunoprecipitation data. Further, we have repeated the experiment using in vivo ELISA and the new results are presented in Figure S10 . Fig 5c and 5d the significance of the results must be represented.
R2.11 In
We have now mentioned the significance and P values in figure 5c and 5d and in figure legends Reviewer #3
R3.0
Much more consideration should be given to the medical consequences of this work. This is the weak part of this paper.
We have discussed the bio-medical implications of this research work as a separate section in the discussion. The following is a reproduction of the new text added at the end of Discussion:
"The present study provides a novel mechanistic insight and therapeutic strategy to target the infarction-induced myocyte apoptosis in the heart. The results have important biomedical and physiological relevance in the treatment of myocardial infarction. Oxygen therapy is expected to improve the oxygenation of the ischemic myocardium, reduce infarct size, and consequently morbidity and mortality. Although, the use of supplemental oxygen in the treatment of acute MI has been in practice for over 100 years, there is no conclusive data on its beneficial effect (Beasley et al, 2007; Wijesinghe et al, 2009) . Controversies continue to emerge regarding the applicability and efficacy of oxygen therapy for MI patients (Kones, 2011). One-time administration of hyperoxygenation, intended as a pre-conditioning treatment before induction of myocardial injury, has been shown to be beneficial (Cabigas et al, 2006; Yogaratnam et al, 2008; Yogaratnam et al, 2010) . However, these studies lacked the clinical relevance for treating post-MI patients. On the other hand, clinical protocols routinely use inhalation of high-flow oxygen in the first 24 hours after acute MI. These clinical studies provided conflicting results, even detrimental effects, largely attributed to vasoconstrictive effect of oxygen (Kones, 2011; Wijesinghe et al, 2009) . Our study provides a post-MI approach with daily cycles of brief periods of oxygenation, which is more practical and clinically relevant. Furthermore, the present study also provides the underlying molecular mechanism by which periodic administration of supplemental oxygenation results in prosurvival responses in the infarct heart."
This paper is interesting because it tackles a problem of fundamental basic biology which is of interest i.e. the role of p53 in cardioprotection under conditions of enhanced oxygenation in the myocardium. A strong point is the molecular methodology, which in my view is impeccable.
We thank the reviewer for the recognition. (2000) We have discussed the biomedical implications of our work in the revised paper. Please see our response to R3.0 above.
R3.1 The weak points deal mainly with the bio-MEDICAL implications of this study. Major points I find: It is well-known that necrosis plays a MAJOR role in cell death in myocardial infarction (see for instance: "The injurious impact of myocardial ischaemia comes from a mixture of pro-apoptotic and necrosis-promoting signal Cardiovasc Res
Both necrosis and apoptosis have been implicated in the loss (death) of cardiomyocytes in the reperfused heart (Kajstura et al, 1996; Yaoita et al, 2000) . Studies using animal models of MI indicate that myocyte death due to necrosis is an early event that begins with prolonged ischemia, further exacerbated with the onset of reperfusion, and may last up to 24 hours (Eefting et al, 2004; Oerlemans et al, 2012) . On the other hand, apoptotic cell death is largely initiated during reperfusion and continues to occur in the MI heart for longer duration (Gottlieb et al, 1994; Zhao et al, 2000) . We used oxygenation treatment 48 hours after induction of MI by ischemia-reperfusion. The reason for the 48-hour delay was to avoid introduction of hyperoxygenation during the onset of reactive oxidant production during the early phase of reperfusion, and subsequent inflammation.
We have added this information in the beginning of Introduction in the revised manuscript.
R3.2 The introduction is far too long. One sometimes is misled by some thoughts that are not required for the understanding of this paper.
As the reviewer suggested we have now shortened the introduction to 835 words from 1248 words in the previous version. We have also made the Introduction more streamlined and reader friendly.
R3.3 Please make an explanatory figure of how p53 SENSES oxygen. This is a strong statement in the paper and needs clarification (see also point 5). To this reviewer's knowledge, the mechanisms by which HIF senses oxygen are much clearer.
We have presented an extra model (Figure 8 ) in the discussion section which tries to explain a putative mechanism of oxygen sensing via a p53-TIP60 pathway.
R3.4 Please comment on the lack of effectiveness of preconditioning in myocardial infarction treatment (clinical trials have so far failed to report positive effects in humans).
As the reviewer suggested we have mentioned the important issue which deals with the lack of effectiveness of preconditioning in myocardial infarction treatment in the discussion section.
R3.5 Please make the paper easier to read. (For instance, too many abbreviations)
We have removed unnecessary abbreviations, simplified and shortened the paper. Thank you for the submission of your revised manuscript to EMBO Molecular Medicine.
-------------------
We have now heard back from the two Reviewers whom we asked to evaluate your manuscript. You will see that, while Reviewer 2 is satisfied with the revision, Reviewer 1 notes that his/her requests have not been addressed and thus does not support publication.
Reviewer 1 remains concerned that the clonally derived myoblast cell line H9c2 is not sufficient to draw conclusions on p53 function in cardiomyocytes. S/he correctly notes that neonatal rat cardiomyocytes are available and thus must be used to confirm key findings. Reviewer 1 had made this point clear in his/her first evaluation and furthermore, in my decision letter, I had asked you to comply with the Reviewers' requests. I thus concur with Reviewer 1's current assessment.
As you know, we would normally not allow a second revision. I am prepared in this case, however, to give you another opportunity to improve your manuscript, with the understanding that acceptance or rejection of the manuscript will depend the satisfactory validation of the key findings in cardiomyocytes in the next, final version of the manuscript.
As you know, EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are published by others during review or revision are not a criterion for rejection. However, I do ask you to get in touch with us after three months if you have not completed your revision, to update us on the status. Please also contact us as soon as possible if similar work is published elsewhere.
I look forward to seeing a revised form of your manuscript as soon as possible.
Should you find that the requested revisions are not feasible within the constraints outlined here and choose, therefore, to submit your paper elsewhere, we would welcome a message to this effect. ***** Reviewer's comments ***** Referee #1 (General Remarks):
The revised version of the manuscript by Gogna et al addressed several concerns but the main concerns were not addressed adequately. The authors imply that NOS3 is an important modulator of p53 in cardiomyocytes and that this pathway is an important prosurvival mechanism for cardiomyocytes. My concerns are that the findings from whole organ lysates do not reflect signaling changes in cardiomyocytes during cardiac remodeling. In fact, stainings for NOS3 and p53 support these concerns. There is no expression of NOS3 and p53 in normal cardiomyocytes as shown. After injury there is dramatic upregulation of NOS3 and p53 in cell populations that do not appear to be related to cardiomyocytes. Any changes in the expression of these genes in whole organ lysates are probably related to signaling changes in non cardiomyocytes and through changes in cell populations (infiltration of inflammatory cells, massive death of other cells, proliferation of local non cardiomyocytes ect) during the remodeling process.
There is evidence in the literature that NOS3 is not expressed in cardiomyocytes (Tambascia et al Hypertension 2001; 37:1427 -1428 . The authors must show that p53 and NOS3 are co-expressed during the remodeling process. The authors choose to use H9c2 cells which is a clonally derived myoblast lines that was generated over 40 years ago. We must assume that these cells bypass normal senescence through transformation affecting genetic stability. P53 is the gate keeper for genetic integrity. It is likely that p53 function is defective in H9s2 and therefore this line is less suitable to study p53 function. Neonatal rat cardiomyocytes are available and must be used at least to confirm key findings.
Technical quality: The molecular biology and bio chemistry experimental designs, the technical correctness and data presentation is of the highest quality. All the important molecular biology and biochemistry tool have been used to reach the conclusions. Novelty: The research brings about the novel role of oxygen in functioning as a cardioprotector by altering the transcriptional ability of p53. Medical Impact: The use of oxygen to treat myocardial infraction will have huge bio-medical implications. Adequacy of model system: The authors have used appropriate in-vivo model systems to conduct experiments and to reach the conclusions.
Referee #2 (General Remarks):
The revised version of the manuscript titled "p53's choice of myocardial death or survival: Oxygen protects infarct myocardium by recruiting p53 on NOS3 promoter through regulation of p53-Lys118 acetylation" now clearly establishes the role of oxygen as a modulator of p53's transcriptional ability to achieve cardioprotection via p53-NOS3 activation pathway contrary to the p53-BAX activation pathway which exists in the myocardial infarct hearts. The authors have addressed all my concerns related to addition of appropriate controls in the experiments and improving the overall quality of the manuscript. The paper now is suitable for publication in EMBO Molecular Medicine.
2nd Revision -authors' response Response to reviewer's comments We thank the editor for giving us an opportunity to revise the manuscript. As suggested by the editor/reviewer 1, we have now performed the key experiments using rat neonatal cardiomyocytes. Accordingly, we have revised our manuscript and added the following new figures: Figure 6 (panel A-F), Figure 7 (panel B), Figure 9 (panel A-G). We have elucidated the whole molecular pathway in rat neonatal cardiomyocytes in addition to the H9C2 cells. The results observed with rat neonatal cardiomyocytes are similar to those in H9C2 cells and thus shows the critical role of oxygen in the regulation of p53 transcriptional activity. (Tambascia et al Hypertension 2001; 37:1427 -1428 We acknowledge the questions raised by the reviewer. As mentioned above, we have carefully addressed the concerns of the reviewer by repeating key experiments using rat neonatal cardiomyocytes (RNC). The new results confirm the results from H9C2 cells. In our assessment the major concern of the reviewer originated from the uncertainty regarding the validity of the proposed study using H9C2 cells, which are clonally derived myoblast cells and not necessarily cardiomyocytes. The reviewer raised two major points: (1) Existence of eNOS or NOS3 as a signaling molecule in cardiomyocytes. (2) Suitability of H9C2 cells as basis of our invitro study model. We thank the reviewer for raising these questions and suggesting us to use rat neonatal cardiomyocytes. In this revised version we have included the new results obtained using RNCs and compared with that obtained using H9C2 cells. We have validated the entire pathway in rat neonatal cardiomyocytes. Our results with RNC support the previous findings with H9C2 cells where oxygenation inhibits the expression of TIP60 acetylase, resulting in the lack of p53 acetylation at Lys118 residue which promotes p53-NOS3 survival pathway. This phenomenon has now been observed by us in infarct hearts, H9C2 cells, and rat neonatal cardiomyocytes. We have added Figure 6a , 6b, 6c, 6d, 6e, 6f, 7b, 8a, 8b, 8c, 8d, 8e, 8f and 8g in support of our findings. We now sincerely hope that the reviewer will find that we have successfully addressed the concerns.
Reviewer #1

R1.1 The authors imply that NOS3 is an important modulator of p53 in cardiomyocytes and
In addition, we would like to address the other concern of the reviewer that eNOS or NOS3 do not play any signaling role in the cardiomyocytes. In 2007, Barbara Casadei's research laboratory published the role of eNOS in cellular signaling in cardiomyocytes (Seddon et al., 2007) . Using the model (shown below) the authors clearly showed the role of eNOS in signaling both in the coronary vasculature and in cardiomyocytes. In 2012, Allen Samarel and group from University of Chicago showed that all three isoforms are expressed in cardiomyocytes (Chu et al., 2012) . They further showed that while eNOS and nNOS are constitutively expressed, iNOS is upregulated under pathological conditions. These reports confirm our findings where we have discovered a very important role of molecular oxygen in inducing a p53-dependent survival pathway via NOS3 upregulation in the infarct hearts.
Cardiomyocytes as effectors of nitric oxide signaling. Mike Seddon et al, Cardiovascular Research 75 (2007) 315-326 3rd Editorial Decision 18 July 2013
Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have now received the enclosed report from the Reviewer who was asked to re-assess it. As you will see the s/he is now globally supportive and I am pleased to inform you that we will be able to accept your manuscript pending the following final amendments:
As per our Author Guidelines, the description of all reported data that includes statistical testing must state the name of the statistical test used to generate error bars and P values, the number (n) of independent experiments underlying each data point (not replicate measures of one sample), and the actual P value for each test (not merely 'significant' or 'P < 0.05').
Please submit your revised manuscript within two weeks. Needless to say, the sooner we receive the final, revised version, the sooner I will be able to formally accept it for publication.
I look forward to reading a new revised version of your manuscript as soon as possible.
***** Reviewer's comments ***** Referee #1 (General Remarks):
The authors responded adequate to my comments.
No further comments or questions 3rd Revision -authors' response 26 July 2013
We are happy to know that our manuscript has been provisionally accepted for publication in EMBO Molecular Medicine.
As requested, we have included the p values, N numbers, and statistal method and software used in the calculations. Thank you for the submission of your revised manuscript to EMBO Molecular Medicine.
I am afraid that the manuscript is not yet acceptable for publiscation. In fact, the description of the reported data that includes statistical testing is stille incomplete. As I mentioned in my previous decision letter, the actual P value for each test (not merely 'significant' or 'P < 0.05') must be stated, in each and every case. This is missing in your revised manuscript for a numebr of figures and incompletely stated for others. Indeed, this version has even less details than the previous (V3) e.g. for figures 5, 6, 7, 8..
Please submit your correctly revised manuscript as soon as possible and in any case within two weeks.
